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Introduction
Gestation length in mammals is thought to be largely controlled by fetal genotype, maternal age (Racey, 1981) and maternal body mass (McKeown et al., 1976 ). Yet in hibernators estimates of gestation length are often variable and many hibernating animals, including the European hedge¬ hog, Erinaceus europaeus (Dmi'el & Schwarz, 1984) , are also readily able to become torpid under the appropriate conditions of inanition, low ambient temperature and darkness. It is possible there¬ fore that depressed body temperature (Tbody) during gestation, with a consequent reduction in the rate of fetal growth, is responsible for the variability in estimates of gestation length in heterotherms (Racey, 1981) .
Such variation is recorded for the European hedgehog, with estimates of gestation period ranging from 30 to 40 days (Herter, 1938; Ranson, 1941; Morris, 1961 Morris, , 1966 ). An observation of hypothermia during gestation in the European hedgehog (Fowler, 1982) indicated that further research into this interface between reproduction and thermorégulation is required.
Torpor is widely regarded as the lowering of Tbody, to a variable extent, with the fall in Tbody being less than during hibernation, at regular or irregular intervals (Hudson, 1973; Lyman, 1982) . The distinction between adaptive hypothermia and hypothermia per se is that the latter, unlike the former, has the clinical and pathological implications (Hudson, 1973) Breeding. All animals used in this study were part of a stock maintained at the Culterty Field Station as part of wider studies. The hedgehogs were given every opportunity to breed, and after a period with males females were kept isolated from other hedgehogs to minimize disturbance, thus increasing the likelihood of successful gestation. Similarly, tests for oestrus or pregnancy were not undertaken in order that the females would remain undisturbed. The lack of consistent body mass changes during pregnancy (Fowler, 1986) (Zar, 1984) . Fitted least-squares linear regressions were compared by t testing and relationships between variables by correlation coefficients, r (Snedecor & Cochran, 1980 Dividing the breeding season into pre-gestation (including females at all stages of the oestrous cycle), gestation, lactation and post-lactation phases, it can be seen ( Fig. 1 ) that the mean daily Tbody of breeding females remained relatively constant during gestation and lactation, beginning to vary significantly only after the young were weaned. However, despite the lower variability of Tbody of breeding females, day-to-day changes in mean daily Tbody of breeding females followed the same general trends as those of non-breeding females. The year-to-year differences in changes in Tbody seen in Fig. 1 reflect differences in environmental temperature, and other conditions, between the years. The short-term depressions in mean daily Tbody were most marked when minimum ambient temperatures fell 5°C below mean minimum levels (Fowler, 1986) for the time of year. (Fowler, 1986) are shown in Fig. 3 . This circadian cycle was perturbed in breeding hedgehogs, particularly in lactating females, and took the form of an apparent disconnection of circadian changes in Tbody from photophase. Breeding females tended to exhibit two daily periods of peak Tbody rather than one (Fig. 3) , and also showed less variation of Tbody about the daily mean during late summer and autumn. The second peak in Tbody tended to occur around 12:00 h GMT, and when mean daily Tbody was subtracted from mean Tbody between 11:00 and 13:00 h GMT, a significant (ANOVA, < 0-05) difference between breeders and non-breeders emerged. In the former, mean daily Tbody was 01 ± 0-3°C higher than Tbody from 11:00-13:00 h, but 0-4 ± 0-4°C higher in the latter. In Fig. 37 Variation in the estimates of the duration of gestation in the hedgehog suggests that adaptive hypothermia can occur in pregnant hedgehogs, the rate of gestation being influenced by environ¬ mental conditions affecting metabolic rate and/or Tbody (Hanus, 1959 (Krol, 1985) are only 62% of the size predicted by Millar's (1977) study of 95 mammalian species. Non-breeding hedgehogs have a metabolic rate 20% lower than predicted from Kleiber's equation relating body mass to metabolic rate (Hildwein & Malan, 1970) , with a relatively slow fetal growth rate at the start of pregnancy, a period when other heterotherms do not have greatly elevated metabolism (Thompson & Nicoli, 1986) , perhaps contributing to the small birth size.
The lack of significant difference, both in mean daily T,,,,^a nd variation about mean daily Tbody between pregnant and non-breeding female hedgehogs suggests that comparatively little modification of thermorégulation occurs during pregnancy. The dephasing of the circadian Tbody cycle from photoperiod and the tendency towards a biphasic circadian Tbody cycle in breeding hedgehogs indicates that a greater proportion of each 24-h period was spent at higher Tbody which contributed towards the slightly higher mean daily Tbody during gestation. This is similar to obser¬ vations of the three-toed (Bradypus tridactylus) and tree (Bradypus griseus) sloths. Pregnant sloths not only had less variable Tbody than did non-breeding sloths under natural conditions, but they also lowered Tbody by 5°C less than non-pregnant sloths at ambient temperatures of 15°C (Morrison, 1945) .
Most mammals, including hedgehogs (Herter, 1938) and other insectivores such as the tenrec Tenrec ecaudatus (Nicoli, 1985) , time parturition so that the most energetically expensive phase of reproduction, lactation, coincides with the most abundant food supply (Bronson, 1985; Bronson & Marsteller, 1985) .
From their lower than predicted birth-size, neonatal hedgehogs grow rapidly and are weaned at twice the size predicted for weaned mammals (Millar, 1977; Krol, 1985) . The growth rate to wean¬ ing of captive hedgehogs at 57°N was 0-88% of adult body mass/day (Fowler, 1986) . Case (1978) collated data for a wide range of mammalian species and for a fast grower, the hare Lepus americanus, growth rate to weaning was 1-04% of adult body mass/day, but only 0-42% of adult body mass/day in a slow grower, a guinea-pig Cavia cutleri. Both these species have adult body mass similar to that of the hedgehog. The Krol (1985) .
Since most metabolic processes are thermogenic, increased metabolic rate would inevitably lead to elevated Tbody, or raised heat loss, or both, indicating that the higher and less variable Tbody and elevated metabolic rate in lactating hedgehogs are linked. The fact that Thompson & Nicholl (1986) and Nicoli & Thompson (1987) found that mammals with low basal metabolic rate were able to raise metabolic rates significantly during gestation and lactation suggests that the 4-fold increase in metabolic rate and 4-6 times lower rate of increase in Tbody variability in the lactating hedgehogs were manifestations of the same adaptation. Since 4 out of 14 hedgehogs became torpid after 48 h at 11 or 5°C, even with ad-libitum feeding and at 24L:00D, low ambient temperature is the most important factor in the induction of torpor in the hedgehog. The observation that all hedgehogs became torpid under low ambient temperature when faced with restricted food intake and 00L:24D or 18L:06D indicates that food availabiltiy is more important than short-term photoperiod changes in the induction of torpor.
Observations of different gestation periods in bats under natural (Racey & Swift, 1981; Krishna & Dominic, 1982) and laboratory (Racey, 1973) 
